The sampling farms were randomly selected. The analysis for bacteria isolation started as soon as samples arrived to the laboratory.
Isolation and Biochemical Identification
Intestinal contents were processed according to a routine protocol as previously described by authors. 11 The pure cultures of isolated C. perfringens were submitted to the following biochemical tests as described by MacFaddin 12 : lecithinase, lipase, gelatinase, motility and skim milk coagulation (stormy reaction). Furthermore, for confirmation of C. perfringens isolates, all strains were incubated in selective tryptose-sulfite cycloserine (TSC) agar (Merck, 1.11972), as shown black colonies. Isolates were stored in 25% glycerol at -80˚C for further analyses.
Reference Strains
Positive and negative controls were used for confirmation of C. perfringens isolates by multiplex polymerase chain reaction (PCR). The C. perfringens ATCC13124 and C. perfringens type B (CN228), type C (CN301) and type D (CN409) reference strains were used as positive controls as well as C. septicum (CN913) as negative control (Reference strains were obtained from the bacterial isolate archive of the Razi Institute of Iran). Also, distilled H 2 O was applied as a negative control to confirm the absence of contamination of material and facilities and removal of experimental errors and to prove the exclusion of non-target DNA.
DNA Extraction
Both, the isolated and reference strains were cultured in tubes with 10 mL thioglycolate broth and incubated anaerobically overnight at 37˚C. Then, bacterial cultures were centrifuged for 10 minutes at 7500 g and collected 10-20 mg of pellets in 1.5 mL microtubes. DNA was extracted using the protocol provided in the DNA extraction kit (DN8115C, Cinnagen, Iran).
Polymerase Chain Reaction Amplification and Assay Molecular typing of C. perfringens isolates were performed by multiplex PCR, as described by authors. 11 Specific primers (Sinaclon, Iran) were used for amplification of genes (Table 1) . Also, all isolates were examined for the presence of the netB gene by a duplex PCR reaction as previously described. 10 The PCR assay was performed using a thermal cycler (Bio-Rad, California, USA) with a total reaction volume of 50 μL with the following reagents: 5 μL of 10X PCR buffer, 2 μL of 50mM MgCl 2 , 250 µM of each deoxynucleotide triphosphate, 5 U of recombinant Taq DNA polymerase (TA7506C, Sinaclon, Iran), 0.25μM of each of the primers, 5 μL of template DNA and distilled water till 50 μL.
Ten microliters of PCR products were evaluated for expected amplicons by electrophoresis on 1.5% agarose gel. The 100 bp DNA ladder (NL1402, Vivantis, Malaysia) was used as molecular marker to indicate the size of amplicons. DNA safe stain (PR881603, Sinaclon, Iran) was used for detecting nucleic acid in agarose gels. It is as sensitive as ethidium bromide and can be used exactly the same way in agarose gel electrophoresis. The amplified bands were visualized and photographed under UV illumination.
Results
C. perfringens was isolated in 43.69% (n = 45) of 103 intestinal samples from all organic broiler farms and the rates of isolation ranged from 18.18% to 64.29% between different farms (Table 2) . Multiplex PCR results showed that all isolates belonged to type A and non-enterotoxin producers, harbouring the alpha toxin gene (cpa). Other types of C. perfringens (B, C, D and E) were not detected ( Figure 1 ). Duplex PCR for detection of netB gene was performed and eight isolates (17.78%) from four farms were positive for this gene (Figure 2 ). Discussion Herein, C. perfringens was recovered from all organic farms involvement NE. Forty-five isolates were genotyped by PCR and revealed that all isolates were positive for cpa gene and negative for cpb, etx, iap and cpe genes. This means that all C. perfringens isolates from organic broiler farms are type A. These results were similar as previous studies in nonorganic poultry farms. [15] [16] [17] [18] The presence of cpa gene is not always correlated with clinical NE and other toxins are effective in NE outbreaks.
Enterotoxin producer strains of C. perfringens may be associated with food poisoning. 19 In this study, none of the isolates were positive for the cpe gene. The absence of this gene is not surprising because this gene is rarely found in avian C. perfringens strains. 20, 21 This result in organic broiler farms was similar to previous studies in broiler chickens. 17, 18, 22 NetB, is a crucial toxin in NE outbreaks and it has been suggested that this potent toxin could contribute to disease effects in field isolates. 10, 23 In current study, the netB gene was detected in eight out of 45 C. perfringens isolates (17.78%) by PCR. Previously studies showed that NetB is not essential to the development of NE in all cases. 15, 24 But, our results showed that NetB has significant effect on the incidence of NE and negates those studies. Further studies are suggested to evaluate the relationship between the presence of the netB gene that can be produced NetB toxin and the occurrence of NE in organic broiler farms.
In conclusion, C. perfringens isolates from organic broiler farms with NE outbreak were found to be similar to those found in conventional systems based on typing characterization. The netB gene was detected for the first time at a low incidence (7.77%) in chickens with NE in organic broiler farms. In addition, the present study highlights the need for more studies to clarify the role of C. perfringens as commensal or pathogenic and to authorize a much better correlation between gene expression of NetB toxin and the pathogenic capacity of C. perfringens strains from organic systems. 
